bo‘lgan shartlarda uning tekshiruv (baholash) hisoblash algoritmi-
ning blok - sxemasini tuzish.

5.1.5 Quvurli reaktorlarni hisoblash va algoritmlashtirish
5.1.5.1. Politropik reaktorning statsionar rejimi

a) Issiglik tashuvchi to‘g‘ri oqim rejimida harakatlanadi(Koshi
masalasi va boshlang‘ich shartli masala).

#0) %(L)
7(0) ()
3 Asosiy ogim

Yordamchi oqim

] r (1) l

o [a)

~dr\V) 2 i AL
b) Issiqlik tashuvchi teskari oqim rejimida harakatlanadi (Che-
garaviy masala). \

7(0) x(L)
7(0) 7(z.)

Asosiy oqim

Yordamchi oqim

7.(1) 7, (0) |

Asosiy qo‘yimlar:

— mikrokinetika: reaksiya
248 3388 5C
(“ AH 1) ("' AH 2)
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— oqimlar harakati ideal o‘rin almashishning gidrodinamik
modellari bilan keltiriladi;

— bosqichlarning issiqlik samaralari haroratlarga bog*liq emas;

- asosly oqim va qobiqdagi ogimlar o‘rtasidagi issiqlik
almashuvida faqat issiqlik uzatish ishtirok etadi;

- lQQlﬁII‘( uzatish l(nPFFtQIUPntu = const

uuuuu

Jarayonning mikrokinetikasi
24— »3B—* 5

Aniglanadi:
g,‘j’ gg’ g(69 Aqu
84| [-2 0 -2k, x?

=| 3k, x’ + 3k,x;

| 3
8¢ L - - kyxp

2 ta hal giluvchi 4 va ¥ komponentalarni tanlaymiz
]

1
8¢ ===84 =384

Muhim bo‘lmagan § komponenta uchun stexiometrik
munosabat:

o= Ly 0)-L e, )

i 1( ) rj.:B(AHB])-rI+1(—AH(-2)-r1

{
Pii

Jarayonmno matematik tavsifi (to‘g‘ri oqim).

dxa Vrp R dxa Vo R J-A dv

1.1 i Ve dry _ X, dv
)x"dﬂ Nl AT W R
dx Va X dv
1 Zs Yo r %
) e =18, &
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1.3) x,. = x9 - %(x,.; —x,f:f))—%(xﬂ —xY)

2.1) gA =—2-5

22) gh=3.5,-31

2.3) gk =

3.1) = kg

3.2) 75 = kX

4.1) k, = A exp(- E,/RT)
4.2) k, = 4, exp(- £,/RT)

av V -
5 __:._R ‘lf_{_ rR-!— f(‘
)df I (g,». Ex g-_)
d(VT)z _,VR AqR +_£L Aq] =}
dl L L
6) £ ’
::’dT: VR AqR+—}-TL-AqT*'Z'gX
d¢ vC,L vC L v dl
7) Aq” 23(— ﬁHul)"l +(' AHH)’J
8) &qr = K'-{Tr _T)
9 C, ~Crrn, Gl + O

IO])C'”“' L +b T+, T*+d,T°
10.2) C';: =y ~+—b},3T+cBT2 +d,T’
10.3) C:ji“ =a. +b-T+c T +d.T’

Issiglik tashuvchilarning oqimlari uchun tenglama:

dl, _ F' ( . ¢
D 2 "c,,erT( 59")

n+3 differensial tenglama.

DUB ldllg ll.ll }‘
(1.1) x,(0) = =Y’
(1.2') x4(0)= Ef]
(57) v(0) ="
(6) T(0)=T"



(ir) 7,(0)= 71,

Kompyutyerda xususiy yechimni aniqlash uchun Koshi masa-
lasi yoki boshlang‘ich shartli masala yechiladi — «o‘rin almashish —
urin almashish» issiqlik almashish apparatiga qarang (to‘g‘ri ogim).
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Axborot matritsasi (to‘g‘ri oqgim)

K 5™ (50 | nm e |50 [E6 [Ta) Ky o | na A At C | [0 | 4 C;:l e | | Ve

(¥
T(;) ; 0: ’I 14

2 g
1) | ?
%—: Tv @ 3
Ch 3 i3

Le @ @ 1
s &/ 2
g 3
; ONE
I_I':..nl-\l.—...-.l-. ﬂ'ﬂﬂ-. J-mtn:nn ‘\'ﬂ.r ol el ¢ - R 001 {‘-f\‘ﬂ‘lﬂi nn‘m\
ERISULIIONIL RJEUI JESITPRIDY] g LIURTSALCLIAIY WU E i vyuiy
o — s . 1 m —_—
S B O e
r | i@ Ry =D
T _GiEe AT o
o
:% -
.

(B

™ ul 3 w| .

e _{E’n 2 e —J 315 A t""
I° o L L = e
'—E,‘ ]~ — T4b r’m

i v il " Il p

= L — | osT=L
T &

w

Ja ravn_nmng matem

tavsifi (teskari oqgim).

matik

Ideal o‘rin almashish modelining komponentli balansi:
i V.
L

d dx x,dv

l.l + ﬁ-—d—:-—-}?— R_...._“‘!._...,_..

)x”d{’ By ac  vL8 T G
1.2) dxp _ Zﬁ.g xp dv
2 L v de
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13 5201y )- Loy

3
2.1) gh=-2n
22) gz=3-n-3n
23) glf=rn
3.1) A =kx,

3.2) r,=kx
4.1) k = A4, exp(~ E,/RT)
4.2) k,=A,exp(~E,/RT)

av V(|
5) ;jff(g%gﬁ*rgﬁ)
E@:Z&-A R.}.EL_A(}T:)
dar CPL CFL
6)
:::)i?_ﬂ:_llﬁ__&q!?.i._i_&q?__zg_}i
darl vCpL VCPL v Jdf

7) Ag” =3(“AH31)ri+('"AH(‘1)rz

8) Aq' =K'{1,-T)

B CL=wCx, +Cxy +C e xc

10.1) C¥ =a,+b,T+c, 7 +d,T°

10.2) CJ =ay +b,T +¢,T° +d, T

10.3) CJ¥ =a. +b.T+c. T +d.T’

Issiglik tashuvchilaming oqimi uchun tenglama:

. o B I =
1 dé —(,'PILVT( A")

n+3 differensial tenglama, to‘g‘ri ogim bilan solishtirilganda

fagat (11) tenglama o‘zgaradi.

Boshlang‘ich shartlar tizimi:
(1. ) X4 (O) = xgo)
(.2) 5,(0)= =
(5 v(0)= y©
(6) 7(0)=T"
302



(1) 7,(0)=1"

Kompyuterda xususiy yechimni aniglash uchun chegara shartli
chegaraviy masala yechiladi — «o‘rin almashish — o'rin almashish»
issiqlik apparatiga qarang (teskari oqim).

4>%Xp 1 ng_‘_,xs(f)
”~ Miae. N

()

) e T
J

Boshlang®ich yaginlashish:
7,{(0)

7(0) '.

g
r WV

T, J.\ Sy,

S’
= S

f — 0 f = L-
Tenglamada chegaraviy shart quyidagi kattalikka aylantiriladi:
7,(0), ya’ni kirishga issiglik tashuvchi haroratining kattaliklari.
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Axborot matritsasi (teskari oqim)

:\" o |nao Jam Jreo lm |50 E;) Ry E(.) ne e [AgT 5," C,lo|lw]| s (Tl rof ro
' 9os e e B8
3 B &

a |

3w | 1

4

3

51 @i |

= "

7

: e e

9

Hisoblash algoritmining blok-sxemasi (teskari oqim)

e

)

-

=S

171

L=}

&0
|

<>
5% 3
3

.—ﬁi
)
>~
=]

[
______l
E
Lo
=1
i%

3
o
A
~
A
~

I;(¢=0)=7;(0)
11') tenglamaning yechimi:
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7:(0)*
for =L (INT0) -7 = 0

5.1.5.2. Nostatsionar rejimdagi quvurli reaktorlar

X ()
50, ) 2
/=0 =1
A-Lt,p
Asosiy qo‘yimlar:

[zotermik rejim;
Bir parametrli diffuziyali model.

Matematik tavsifning tenglamasi:
Viox _DVRa'x &
La L a7 ‘ot "
v & VEF
X =[Al S =“}—; GA(,) =-TgA =—-b:, V=S-W

=

2“
1) ?_)‘___:D_Q_E_W@

o ofr Bt

1) tenglama ikki mustaqil o‘zgaruvchi ¢ va ¢ ga ega parabolik

tipdagi ikkinchi tartibli xususiy hosilali differensial tenglama
hisoblanadi va agar oqim uchun bir parametrli diffuziyali model
qabul qilingan bo‘lsa, yagona oddiy reaksiya ogqib o‘tuvchi

reaktorning nostatsionar rejimini tavsiflaydi.

Topish lozim:
x= x(r, £)

f(u)(f("i(k)
i B -y &

O0sésL
Boshlang‘ich shart:

1) x(f®,2)=x(), 0<r<L
Chegaraviy shart:
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19 <y <™

n x(1,0) = x,(¢)
) {x(t,L)zr, (f)

Xususty hosilalarda differensial tenglamalar tizimi (XHDTT) ni
yechish uchun hosilasi ma’fum [ ;®)] va/yoki [0, L] intervaldagi
chekli — fargli shakida namoyon bo‘luvchi diskretiashtirish usulidan
foydalanish mumkin, natijada 1°) va 1°") chegara shartli 1)
tenglama chekli tenglamalar tizimi (CHTT) dagi va/yoki oddiy
differensial tenglamalar tizimi (ODTT) ga aylanib qoladi.

Bu tenglamalar uchun diskretlashtirishning uchta variantdan
foydalanish mumkin:

1) ¢ mustaqil o‘zgaruvchi bo‘yicha:

?__x_ ~ xu-l —x:

8t~ Al

i=1.n-1

Natijada / mustaqil o‘zgaruvchili 1 — tartibli oddiy differensial
tenglamalar tizimi olinadi.

2) Mustaqil ¢ o‘zgaruvchi bo‘yicha:

ax xj-i»l _x;'

Ey;

j =l -
Natijada ¢ mustaqil o‘zgaruvchili 2 — tartibli oddiy differensial

tenglamalar tizimi olinadi.
3) ¢ va ¢t mustaqil o‘zgaruvchilar bo‘yicha:

?bc_.._xiﬂ—xj
ot~ AL
i=l.n-1
ox _XmTX
o AL
j=1.m-1

Natijada chekli tenglamalar tizimi olinadi.
Mustaqil o‘zgaruvchi bo‘yicha diskretlashtirishning 1 - varian-
tini batafsil ko‘rib chigamiz:

f= (=L
[ s T *—-I-—-l
n=0 1 2 ~2n-1 N

0<(<L da hosﬂalammg chekli - ayirmali keltirilishi quyidagi
ko‘rinishga ega:
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